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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 
(57) Abstract 

FIELD: expanding shaped tubes devices such as shut -off gates, stem suspension devices, filters 
mounted in well. SUBSTANCE: expander comprises body 1 with central duct 4 having union 5 in its 
lower portion. Three rolling members are mounted with supporting units 8, 9 in recesses 6. 7 of 
body wall 1. Supporting units 8 of two rolling members are mounted in the above mentioned recesses 
stationary; supporting unit 9 of rolling member 12 is mounted with possibility of radial extension 
out of recess 7. Movable supporting unit is in the form of two eccentric one relative to another 
cylinders 13, 14. Cylinder 13 with larger diameter is sealed relative to body wall, while cylinder 
14 with less diameter protrudes to central duct 4 of body 1 and has passages connecting central 
duct 4 with hydraulic chamber 18. defined by walls of recess 7 and end surfaces of cylinders 13, 14 
of movable supporting unit 9. EFFECT: enhanced quality and reliability of mounting shaped-tube 
devices, enhanced serviceability of expander, broadened range of working diameter. 2 cl. 4 dwg 
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(54) BAJlbUOBKA J\J\ft PA3BAJ1 btJOBblB AKWfl YCTPOMCTB M3 nPOOWJlbHWX TPYB 
(57) Abstract: 

McnojiB30BaitHe : }\nn pa3Banbu;0BbiBaKi«i vctdohctb H3 npo<J>ittibHbtx TpyfS (nepeKpbiBaTejiew. noflBecoK 
XBOCTOBHB.OB, <j>iuit»rpoB vi T.R.). ycraHae/DiBaeMbix B CKBaranHe. CymaocTb M3o6per€inin: Bam>upBKa 
'coAepjKHT Kopnyc (K) 1 c ueHTparibHbiM KaHanoM 4, b himhcm nacTW KOToporo ycraHOBJieH urryuep 5. B 
creiiKc K BbmojmcHbi yrnyojieHw* 6w7,b KOTopbrx c noMonjwo onop 8n9 ycTaHoaneiibi Tpw BanbiryiomHx 
aneMeirra (B3). npiweM onopw 8 MByx B3 ycraHoaneHbi b yrnySjiemwrx 6 K Heno/jBiuKHo, a onopa 9 B3 12 - c 
B03Mo?KHOCTfaio pa^waribHOro BbiftOM^KCHnw M3 yryry&neHMH 7. rioflBHJKHaH onopa Dumonneiia n rjujje j^nyx 
3KOi;eirrpHMHJbLX. oraocMTenbuo ppyr npyra uyjumppoB (UJ 13 h 14. npHMCM U 13 c ooribinMM aMerpoM 
ynnoTHeH oTHoewTenbHo crreiocii Kopnyca 1, a U 14 c MeHbomM ^naMCTpoM Bbicrynaer b ueirrpanbiibiii 
Koiiaji 4 K h nxtecT Kananbi, cooCmaionjpe ueHTpanbiibra Kan an 4 c rHjrpannHtiecKOM Kawepou 18. 
o6pa30BaHHOft creKxaMM yiviy6jieHMH 7 m TopueBbiMH noeepxHOCTHMii U 13 m 14 no^BrcwHoft onopbt 9. Tanoe 
KOHcrpyKTHBiioe Bbnwmeime BajibHOBKH o6ecneuHBaeT o;ejib - noBbnnemie KauecTBa w Ha^ejKHocTM 
ycTaHOBKH ycxpoftCTB M3 npo^wji bHbix Tpy6, a TaKTKC noBbimeHHe pa6oTocnoco6HOCTH cavioft BajrbnpBKH h 
BO3M0HmocTb pacmifpenMn ^nana3ona pa6ouero flHaMerpa. I 3. n. 4>-JTbi. 4 mi. 



Description [Onucamic n3o6pcreinx5i|: 



M3o6pcxcMMe oruocMTcn k odnacrn 6ypeimH n Kami Tan biiono pCMOirra He<J>THHbix m ra30Bbix cKBaHuni m 
np€AHa3HaMeHO, b MacrHocrn, xvih paoeanbupBbioaHnH ycTponcTB wo rrpo^miLJiuix Tpyti, ycTaHasjinBaeMbix 
D CKBaxwrie npH toojikujth 30H ocnoJKHeiDal. B03HMKaK)nn*x n rrpoi;eoce oypeHMH CKnam™ m npn 
BoccraHoaneHMii repMernMiiocTM oocaAHbix kotioioi. 

Hooecma oa/ibi;oDKa /yin pa3oanbi^0BbiBaun« ycTpoucTB M3 npcxfmibHkix Tpy6. co^epwamaH Kopnyc. 
npncnocttoJieHHbJ n coeAnneium c Konoimon 6yp*tnbHbix Tpy6, c neirrpanbHbiM KananoM n 

yrjry6ncHKHMH d cTeime, b KOTopbDC ycTanoBJieirbi c noMombio onop Tpw BajibAyioiAHx snexiewTa. 

He^oeraTKOM yroro ycTponcTBa hblohctch to. hto Baabuyiomwc aneMenTU npn pa3Bajibi^0BbU3auHM Tpy6bi 
now fleficTDMeM ynpyroro aneMeHTa nocroHKHo HaxoA«Tc$? b oahom noJiomeKwn. noaroMy npn 
Heo6xojjHMOCTH CHM3WTB paflwajibKbic Harpy3KM na np<x)>n7ibKb[ft nepeKpbroaiWL. npn ero ycraiioBKe b 
CKDajKHiie, iianpMMep, npn peMoirre noBpewA^HHM o6caAnow KonoHHbi b BHj\e menenofi nep^wpainro, A aHHa51 
BanbuoBxa HeiipnMeHMwa, nocKonbKy H3-3a hcbo3M0?khocth chmjkchhh paAnaJibHOM Harpy3Kn Ha o6caAHyio 
KOJioiniy npoHCXonnx ee Aajibneitmee paopymeHne. 

3aj\a.HZvi M3o6pereHM^ hb/ihctch noBbraicHwc KaMecTDa n iiaAeraiocTM ycraiiooKM ycTponcTBa mo 
npo<j)MJibHbix Tpy6, ycran annnBaeMbix b CKBa^MHe npw noannnnn 30H ocaohhchwh, BooHMKaioniwx B 
nponeoce 6yperotH CKBaJKMH, n npw BocxrraHoaneHHH repMeTiiMHOcrn oocaAHbix kojiohh, a TaKJKe noBbraieime 
HaAejKHOCTH m pa6oTocnoco6H0CTM BanbuoBKM k ofiecnenenne bo3MO>khocth pacujMpeHMH tfManaooHa 
pa6oMcro A HaMCT P a 6e3 iomchchmh jjiiaMeTpa Kopnyca Aaimoro Twnopa3Mepa caMon BajibnoBfcn. 

TexiwiecKMM pe3ynbTar ppcrvtraercsi tcm. uto b BanbupBKe jyin pa3BajibUpBWBaHMH ycTpoiicTB no 
npo<})M7it»iibix xpy6. coAepman;ew Kopnyc. npncnocoo/ieinibrri p^ifi coeAnneHnn c kojiohiiom 6ypHJibHbix xpy6, c 
ueiiTpanbUBTM KaHanoM m yrny 6n emmMH b creHKe. ts Koropbix ycTanoanenbi c noMonjbio onop -rpn 
Bajihuyiormix aneMcirra, onopa OAHoro Banbuyion;ero 3/ieMenxa y err an o an en a b yrjryojieHHM Kopnyca c 
B03MO>&HocTbJO paAnanbHoro BbiABiuKeinwi H3 Hero. PaAMajibHo noABHrnnan onopa BbiAHnJKHoro 
Banbuyionxcro aneMeHTa mojkct 6biTb Bbmonneiia b nnA e fl^yx AwaMeTpanbHo paoHoaemoatx rnirtwHAP 0B » 
3KCAeHTpioiHbix oTHOCMTenbHO npyr ppyra, npMMCM uwjihhap onopbi c 6ojibaniM nnaMexpOM ynnoTHea 
OTHOCHTCJi bHO Kopnyca m o6paoycr co creHKaMM yr/iy6jieHMH raApaarrwiiecKyio Kawepy, coo6n;eHHyio c ero 
UfiHTpa/ibHbOwi KanajioM. 

Ha 4>nr. 1 npeAcraaneH o6tn>m ra^n, oarrbBpoKM; na <J>nn. 2 pa3peo A- A na (Jjmt. 1; Ha $itr\ 3 pa3pe3 B-B Ha 
<j>wr\ 1; Ha (J»nr. 4 o6caA«aH KonoHHa c ycraHO iv ieHHt>iM rrpo4>nnt>Hi>rM ncpeKpbiBaxeneM c noMom^Jo 
ormcbiBaeMoii BanbqpBKii. 

Banbi;oBxa j\ji9\ pa3BajibupBbiBaHHH ycrpOMcrrB no npo4)HJibHbix Tpyf> coAep^irr Kopnyc ] c peob6ou 2 ajih 
npMcoeAMHeHiw ec k Kanoinie 6ypwibiibix Tpy6 3 w i^eHTpanbiibiM KanajioM 4. b hi™ new wacrH KOToporo 
ycTanoaneH m-ryuep 5. B creHKe Kopnyca 1 BbmojmeHM yrjiy6jieHHH 6h7,b Koropbix c noMombw onop 8 m 9 
ycraHoancHb[ BanbiD/ionxHe 3/ieMeuTbi 10, 1), 12. IlpM^ew onopbi 8 A Ba^nyionBax aneMCHTOB 10 n 11 
ycraHOBneHbi h yrnyUJieHHHX 6 HenoABn^no, a onopa 9 Banwjyiornero ajieMeHTa 12 c B03M03KHocTbio 
paAnajibnoPo BbiABuweiiMH H3 yrny6neiinn 7. noABWJKnan onopa 9 Banbuyion^ero aneMeHTa 12 BwnomieHa b 
BMA e AByx 3Kcu l eHTpwMHbix OTHOCMTejitoHOi^o APY^ APY 1 ^ 1 U^nMHApoB 13 n 14, MMeioinKx pa3Hbie AMaMeTpbi. 
\\pmt\A upbtmhap 13 c oojibninw A HaMeT P° M ynnorneH omocHTenbHO ctchkh Kopnyca 1 c noMonnjo 
ynnoTHeHHtt 15. a uamm^p 14 c MeHbnmM A MaM erp° M Bbic-Tynaer b u;eHTpanbHbiM RaHan .4 Kopnyca 1 Mepe3 
OTBepcTHc 16, BbmojmeHHoe b creHxe, n MMeer Kananbi 17, coo6n^aioiAHe ueHTpajibHbrii RaHan 4 Kopnyca 1 c 
rnApaBJiMMecKow KaMepow 18, o6paooBaimon cTeHKaMH oTBepCTMH 16. yr/ryoVieHMH 7 b Kopnyce 1 m 
TOpucBbUwcn nooepxHOCTHMM UHJiHHApoB 13 h 14 noABUJRHOH onopbi 9. 

Pa6ora BanbUOBKH uoHCHHercH Ha npwMepc Boccxanotuicnitn repMCTWMHocrn o6caAnon Konoinibi npn 
o6pa30Baimn b nen Tpeu^wnBi. 

B 30ne 19 napymeHHH rcpMeniHnocTH o6caAHon Kanomnj 20 npeABapHrejibHO ycTanaennBaJOT 
nepeKpbLBaTejib 21 ho npo^vuibiibix Tpy6. nyreM pacumpcimn ero ;;aa/iamcM »harocth. 3aTeM ua Kanouiie 
6ypwJibHbix Tpy6 3 BuyTpb nepcKpbi BaTcnn onycKaioT BafibnoBKy n spamemieM. c noAaMew bhm3 kojiohhw 
6ypwjibiibix Tpy6 3, naMHuaioT paaoajibnpBbiBaTfc. npo4>nnKHbic Tpy6bi nepeKpbiBaTen>i 21 c oAHOBpeMeimoi* 
npoMbiBKow /KnAKocTbK). oaKatoinacMon b Tpy6bi hoa AanneHneM. npn dtom, b u^enTpanbHOM Kana/ie 4 
Kopnyca 1. 6naroAapn HanwMMio nrryuepa 5, AaBJ ie,me wmakoctm no3pacTaeT n. uooAcncTByn Mepeo 
OTBepcrne 16 b ereime Kopnyca 1 n Kanajiw 17 b nwjuuiAPe 14 i ioa buhlho n onopbi 9 na TopneBbie iiOBCpxnocrn 
HHnraiApon 13 m 14, owAnwraer nani>uyroniMM 3neM«rx 12 no yrny6neiinn 7 Kopnyca a<> ynopa n crenKy 
nepeKpbiBaTejm 21. OnuoupeMeiaio iicBbiAenwiibie Baribiiyioujiic ajicMeiiTui 10 n 11 TaKT&e ynnpaioTcn b 
CTCHKy nepeKptJBaTejin. ^anee, sajibuyiomMe aneMeHTbi hoa AC M(rrBMeM co3AaHHon paAnanbHon Hai^pyoKM, 
rrpoKaTbiBancb no BiiyTpeinieii noocpxnocrrM iipo(J)imbJiL>ix Tpy6, paoBa/ibi^pBbiBaiox mx m onoTHo 
npiiKaTbiDaiOT k irrciwc o6caAnon Konoinibi 20. Upn noAxoAe k oonc 19 HapyuiCHMH repMex wmh octh oOcaA» OM 
Kojnomiht 20 A^^icHMe rrpOMbinoHnovi «yu;Kocxn cnnjuaiOT a<> MMiiuManbiforo, npn KOTopoM He nponcxoAwr 



BbiAHraKerom pajjiiajTfcHO-no/jBHTKHono Danbqyiomero aneMenTa 12 W3 Kopnyca I, h pa3BanbU0BbiBaHJte 
np<x|>KnbHbUC xpy6 oejjyT f\o o6pa3oeaiaux mmhhm a/i l»i iopo /jMaMerpa ^uvm^i cweaiibiMH neBL»mBHJKUL>LMM 
BanbL^nomiiMM aneMeirraMH 10 m 11 h Bbi^BMraioiuwMOi ajieMorroM 12. Eorn,a ou naxo;jHTCH e hcxojhiom, hc 
Bt^BMHyroM nojio>KeHMiT. ripn dtom pe3u6oowe coejjynicimsi npo4>nnbin>ix Tpy6 nepcKptJBaTe/m 21 Tan we 
paciimp«K>TCPi ;;o BHyTpcHHa^o ^Mawe-ipa iipo<t>iv[bHbix Tpy6. o6pa3yeMoro rrpw mx paaoa/ibuoBwoaHMM B 
3one iiapytueiom, mto ciouKaer #o mkhhm aji buoh Bejmumibi /^aaneuMe Ha CTeimy o6cap,Ho£i Kcuioimi*! 20 b 
30HC 19 HapyraeHww ee repMeTWMHOCTM. 

riocne npnvnwj|pimn 3ouw 19 uapyineroiH repMenwHOcrn. r^e onaciiocTb pa3pyraeHMH oocaflHow KonouHbi 
OTcyrcTByer. bhobb noflHHMaiOT flaaneHMe npoMbiBonHoii jkhakoctm m paoBanbuoBbiBamfc ncpcKpbioaTcnH 
ocjxyr no tcxhojiopmm, ormcaHHOM Bbrme. 

flO OROHMaHMM p&3 B2JI bljp Bbl EK1HHH KOJIOHHy 6ypHJIbHblX Tpy6 3 C Bajlbi|OBROM flOJJHHMaiOT HO CKDaXUOIbl. 



Claims (Qopuyna H3o6pereuii5i]: 



1. Banuj.OBxa pjvi pa3Bajiijj > onbiBaimn ycrpoficro M3 npo<j)HJLbUbtx Tpy6. coAepi&aiua;! Ropnyc. 
npMCiioco6jieimi>iA pjw coe^HHeHH* c kojiohhoh 6ypwjibHbLX Tpy6, c ucHTpanbbHbiM KananoM m 
yrny6jieHHKMM d creHKe, b KOTopbix ycranoBJieinj c noMonjbio onop TpH Bam»nyiomHX 3JTeMeirra, 
OT/iKMaioii^aHCH TeM. 4to onopa ojnioro Ban buyx) uxo.ro aneMeirra ycraiioaneHa b yr/iy6jienMH Kopnyca c 

903M0HmOCTbJO pa^MaXlbHOPO Bbl^BHTSCIIUH H3 HCPO. 

2. Bajibi;oBKa no n. l, oTJiiroaiomajicH tcm, mto panMajibHo no^BMXHan onopa BbujBMXHoro Bajibuyiomero 
aneMeirra BboionHena b bhrc jjsyx ;n*aMerpanbHo paanoBeJiKKHx djothhrpob, sKcacHTpi-raHbix oTHocHTcribHo 
ppyr jjpyra, npiraeM njurmyxp onopbi c 6ojtwithm j^waMerpoM ynnoTHeH omocMTcrrbHO Kopnyca m o6pa3yex co 
creHKaMM yrviyojieHMH b Kopnyce rH^paartHMecKyio KaMepy, coo6meHHyK> c ero ueirrpa/ibHbGw! KanaJiOM. 



Drawing(s) (McpxeacM|: 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 

has channels communicating the central channel 4 with hydraulic chamber 1 8 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement o f the expander performance and the possibility 
to broaden the operating diameter range. 2 cl., 4 dwgs 



Description: 

The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 1 3 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 1 2 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 1 0 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1. An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1, wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 
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